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? ???????????? ????? [7] ??????, ?? ?????? ????????? ??2 ??? ??????????? ??? 60…90 ?. 
???? ???????, ?? ????? ?????? ?21= 78? ?? ?71= 84? ? ??? ?????????? ?????????? ?2 ?? ?7 ????? 
??????? ??????????????? ???? ?? ???????? ??2 ?? ??????: ??2?+ ??? ? ?+ + ???3-. 
 
???. 6. ???????????? ??????? ????????, ?????????? ????? ?????????? ?1, ?2, ?8 ?? ?18, ??? ?? 
???’????? ? ????????????????? ??????? ??????????? ? ??????? ???????????. ??????? ?????? ?  
????????. 
 
? ???. 6 ??????, ?? ??????? ???????, ??? ????????? ?????????? ?2, ?7 ?? ?8 ????????? ? 
????? ???????? ???????  
                                                  ?22 = ?72 = ?81  = 96 ?. 
????????, ???? ??????????? ?? ???????, ??? ??????????? ?????????? ???3-, ??????? 
                ???3- ? ??- + ??2?;   ??2+ + ??- ? ????+.    
??????? ? ????????? ????????? ?23 = 138, ?83 = 123, ?? ?18 2 = 150 ?, ?? ??????????? ?? 
????? ???????????? ??2, ??2+ ??  ?????3+ ??????? ?????????? ???????? 
                   ?????3+ ? ????3? + ?+;     ?+ + ???3- ? ??? + ??2?. 
??????? ?73 = 360 ? ?? ?182 = 402 ? ??????? ?? ???????????? ???? ?18 = 390 ?, ???? 
?????????? ??????? ????????? ?????3+, ???. (11).  
????????? ????????????  ?????? ?83 = 180 ?, ???? ????? ????????? ? ?????????? ? 
???????? ?????????? ????30 ?? ????????????? ??2+ + ??32- ? ????3?. 
????, ???’? - ?????? ???????? ?????????? ????? ?????????? ?2, ?7 ?? ?8 ???????? 
????????? ???????? ??????? ????????, ????’?????? ?? ??????? ?????-?????? ? ????????? 
?????????? ???? ??????????? ??????? ?, ???? ? ? ??????? ??????????, ????????? ???????, ?? 
?????? ???? ??????????????? ??  ?? ?????????. 
???. 5. ????????? ???’? – ????????? ????????, ??  ???????????? ???????? ??? ?1, ?2, ?8 ?? ?18, 
??????????. ?? ?????????????? ??? - ?????? ?????? ??? ????????. 
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NaHCO3 + HOH + ??CO2", ?????????????? ?????????? ????????? ????????, ?????????? ??? 
???????? ????????? ???????? ????? ????????????? ????????. ????????? ???? ????????? 
?????? ??????????? ?????????. ???????? ?????? ????? ???? ????????? ? ?????????? 
??????????? ??????? ?????????, ??????????? ? ??????????? ???????????. ?????????? 
???. 7. ????????? ???’? – ????????? ????????, ??  ???????????? ????? ??????????? ????????  
????????????. ?? ?????????????? ??? - ?????? ?????? ????????, ?? ???????????? ??????????. 
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??????? ?????????????? ? ??????????? ????????? ?????????? ?????????????? ? ???????. 
????????? ?? ???? ???????? ?????? ? ?????????? ??????? ????????? ??2 ? ??????? ????????? 
?????3+.     
???????? ?????: ???????, ???????????????? ???????, ?????????, ????????, ????????? 
????????????, ?????? ?????, ?????????, ??????????? ??????? ???????. 
 
 
 
ANALYSIS OF THE SPECTRUM OF REACTION RATE OSCILATIONS AT CaCO3 
CRYSTALLIZATION IN HYDROCARONATE WATER SYSTEMS 
 
V. Kochmarskii 
National University of Water and Environment   Engineering.  Physics and Technologic 
Laboratory of Water Systems,  Rivne.  
?-mail: orest-kr@ukr.net 
 
It has been determined that the rate of CO2, Ca2+, and H+ concentration change in the “CaCl2  + 
NaHCO3 +??CO2” system previously saturated with carbon dioxide as a result of its air blowing out 
has a pulsation character. Oscillation amplitude is greater than measurement errors. Furrier’s 
analysis of these processes has been made and characteristic oscillation periods that are not connected 
with temperature pulsation have been determined. Specified periods are compared to characteristic 
time of inner transformations in the system. Some of these periods are close to the known CO2 
hydrolysis time and CaHCO3+ complex dissociation.    
Key words: calcium, hydrocarbonate system, oscillation, rate, concentration change, Furrier’s 
analysis, pulsation, characteristic reaction time. 
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